of substrates including methane, initially producing a mixture of alcohols and alkyl chlorides. The working mechanistic scheme invokes the following general features: (1) electrophilic C-H activation to generate a platinum(II) alkyl, (2) oxidation to a platinum(IV) alkyl and (3) nucleophilic attack by water or chloride displacing platinum(II) and generating the product alcohol or alkyl chloride. In this article we report the preparation, isolation and characterization of methyl and 0-hydroxyethyl derivatives of chloroplatinum(IV) along with the results of our investigations of the mechanism for nucleophilic attack by water or chloride. The rates and stereochemistry provide some of the first firm support for the latter stages of this working mechanistic scheme.
Water soluble platinum(IV) alkyls have been prepared using a modification of the method described by Zamashchikov et al.. 4 
Over a period of several hours at 250 in water (PtCl 5 R]2" decomposes to 
The value of K for the methyl complex la determined from the kinetics at 450 is 1.0 M, in good agreement with the spectroscopic value. The kinetics do not distinguish between nucleophilic attack atjntermediate A or aquo complex 2. Since the first possibility corresponds to the microscopic reverse of the accepted mechanism for oxidative additon of methyl halides to square planar d 8 complexes, it is therefore perhaps more reasonable. The ratio of the second order rate constants for attack at methyl for chloride and water a. 450,
[kl/k2lla = 4.5 x 103 may be compared to that for SN2 displacement on methyl bromide (600).8
The corresponding ratio for attack at P3-hydroxyethyl, [kl/k2]Ilb = 9.0 x 102. Both kinetics and stereochemistry thus support an SN 2 mechanism for the last step in the sequence leading to functionalization (hydroxylation or chlorination) of alkanes by aqueous platinum systems. Studies aimed at extending these reactions to other types of functionalization, and to making these reactions catalytic in platinum, are in progress. Chem. Soc. 1975, 97, 674. (b) Stille, J.K.; Divakaruni, R. J. Organomet. Chem. 1979 , 169, 239. (c) Henry, P.M. Adv. Organomet. Chem. 1975 12. Determined by infrared spectroscopy as described in Whinnery, Jr., L. L.; Henling. L. 
